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Abstract: 



(1) A sintered permanent magnet has the composition (in atomic %) : 
13-16% RE (where R is Pr, Nd, Dy, Tb and other impurity rare GO 
earths, and 0.8< (Pr+Nd+Dy+Tb)/R <l-0), 6-9% B, 0.01 - 0.5% TTi 
Cxi, 0.1 - 2.% Al, 0.01 - 1.0% X (where X is at least one 
halogen element of F, Cl, Br and I), and 71.5 - 81% Fe+Co ^ 
(where 0 < Co/(Fe+Co) < 0.4). ^ 

(2) A sintered permanent magnet described above (1) m which more — 
than 80% of halogen element X is precipitated at the Nd-rich ^ 
grain boundary phase of the sintered magnet. ^ 

(3) Manufacturing method of a sintered permanent magnet described 
in (1) and (2) by which X is added to the alloy powder in the 
form of LiX during the crushing (jet milling) procedure, then 
the powder is pressed in a magnetic field, sintered and heat 
treated. 

(4) Manufacturing method of a sintered permanent magnet described 
in (1) and (2) by which X is added to the alloy powder in the 
form of LiX and mixed after the fine crushing (jet milling) 
procedure, then the powder is pressed in a magnetic field, 
sintered and heat treated. 



Example 1 

An alloy, Ndi4.5 Dyo.s Fe^.! B, Cxio.oj Alo.z, was melted in induction 
furnace and cast into ingot. The ingot was crushed with motar 
grinder and jet milled with Nj gas. The average particle size 
of the jet milled powder is 2.6 - 3.3 tm. Before jet milling, 
(A) 0.1% LlF was added and (B) nothing was added to the alloy. 
These powders were pressed in a magnetic field of 10 kOe at 
1.5 ton/cm^, and the compacts were sintered at lOSO^C for 3 
hours. Then they were heat treated at 600''C for 1 hour. Then 
the magnet was sliced into 0.2mm thick pieces. The thin 
magnets were coated with epoxy resin to about 50 fMm thickness. 
These magnets were tested for bend fracture strength before 
and after 80*C - 90% RH test for 1000 hrs. As shown in table 
1, the bend fracture strength is significantly reduced when 
F is not added. 



S = 3PI/2bt^ 



S = bend fracture strength p = force (pressure) Kg 
t = thickness of magnet b = width of magnet 

I = load distance of magnet 



Table 1 

Bend Fracture Strength (Kg/mm^) 
A f invention^ B fcomparison) 

Before 80*C - 90% RH Test 35 ± 5 35 ± 5 

After " 30 ± 5 19 ± 6 



An alloy, Ndi4.5 Dyo.s Fe^., B7 CUo.03 Alo.2/ was made and prepared 
into magnets by the same method as example 1. As shown in 
table 2, various coatings were applied to the magnets, and 
tested at 80**C -90% RH for 1000 hours. After corrosion test, 
the adhesion test was conducted by cross-hatch according to 
the J1SK5400, ASTM D 3359-83). The specimen size is 
20xl0x8mm. In table 2, O indicates pass and X indicates 
failure. 



Table 2 

Coating (thickness^ A (invention^ B (comparison) 

epoxy (70/im) O X 

Ni-plating (20/im) O X 

Al-Cr (10/im) O X 

E-coating (18/im) O X 



Example 3 



Alloys, Ndjo Pr4.a Dyo.5 Fe^., B7 CUo.o« Alo.os-z.s Xo. 1-1,2 were prepared 
by the same method as example 1. The halogen X is added to 
the alloy as a form of KAIX4 during the jet milling procedure 
and the powder is pressed, sintered and heat treated. Some 
magnets were made without adding halogen X. No.*"s in table 
3 are comparisons. Various X added magnets are made into 
specimen of 0.2xl9xl0mm, and coated with 5Q^m thick epoxy 
resin. After 80'C-90%RH for 1000 hr test, the bend fracture 
strength was measured. It was described as O for greater than 
20 Kg/mm^ and X for lower than 20 Kg/mm^. In addition, 
20xl0x8mm specimens were prepared and coated. Then, they were 
tested for magnetic properties and for corrosion with PCT for 
60 hrs and with 80*C-90% RH for 1000 hrs. After these, the 
cross-hatch adhesion test was conducted. 
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